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-■^t'y-fV. ZSM-5teJ:DfUSY*i6iStfnfcd> 

[»*^3] H«fB-t2':*-7'f hjiWS i 0,/A 1 
©^;UJt*i5 0~2 0 0 0©ffiH<D*;l/f':^'r |8 - 

■fe'r^^-r hRC>*Z SM- 5. S i 0,/A 1 jOjO^^U 
tbj!)^ 3 0 ~ 3 0 0 (DffifflCDU S YJii6iM«4T,/c42^-7 
hi. 3?.fCS i 0,/A 1 jOjO^^l-JtJ&U 2-5 0 

[m*^4] Huia•fe*3^^w' h;id5HM/3 42:t-7-i' hr- 

So 

^l' 5 :^ i U CC * 6 G mm^^ iUX 
P t . P t lAZ^R h i)^htj:i>mi)^hmUtitc'pt^ <i^^ 

[000 1 ] 

[0 0 0 2 ] 

mmthxia.. -mitmM (co) ^umtim (h 
c) (omitt. ^mitm (nox ) ©sjct^piB^K: 



(2) #692 0 0 2-2 39 34 6 

2 

m'xmQ^±<Dr)va'zi--vmiz.. Pd. pt. Rh 

635 8 - 2 0 3 0 m^m.) , c©!^f^^$g(ciatS3n 
[0 003] -is. ^mmmmmtiimmm^^nrh 

^fb7KS:Rc>-^il:^»©^{b<t^«^{b«)® 
a7ct©>'>-^>;^A5iti-ssi^^m (A/F= 1 4. 

[0 0 04] \yii^\^f£ifih . Se*©=7ufij!i«^i + V- 

20 -xumm^^ (300 -cwT) x>i^>j&«jii:fttcwft!i! 

cc gf m 3 n ^ b7j<« b 2 n -r (c ^© s * p ai 3 n 

fi?>. ft4^«a>^<-^OSP«±SKfflll(C3-;UF^<b*S=lr 

^«rs/-cst>©^«M^^aG/cpt^b7f<* h ^ f 
iegL//cgf>?7x^{b^^*sti^$nri»^ (mw2 - 

1 3 5 1 2 6^^i>#K. #P^¥^3 - 1 4 1 8 I 6^<Z: 

m . 

[0 0 0 5 ] 

30 [|6B^*5)!?^Lct'5<!:-r6iSgi] \^-h^{^f^ifih. ±ia!|f 
P3¥2 - 1 3 5 1 2 6 -^^:^^iC<5^SP;<7X^{bS^g-C 

[0 0 0 6 ] i/c, #13^3 - 1 4 1 8 1 6 ^<kmc% 

[0007 ] fitor^^H^oam. s.>~yyfi^wsmc 

[0008 ] 

±ta»S?:ft?9i-r^/c*fCi^l£tfe|^L./c«SIR. H2'3f^^ 
|»*(cfi4S8fi3(;^<tO-CP t . Pd®:i>'Rh*>6i5:.5Sf*^ 
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mm $ti^mmm.<Dmtykm=^nmm < ^*-r -s cto 
[0009] ^mm<D±m<DBmit. mmmmc-^^^^ 

[0010] 2is:#6BJ«. ±^0?i:4:'5(Cft!l>i«Jif*±(Cj^ 
St^-^ifig^iL-fc^^JCli^^S^^-iLrP t, PdR 

[0011] mK.m<omiW^Mt. ■fef:i-^>C hB±«: 

[0012] *%H^tc-*ic>rffiffl-r-5.Hf3f-7 ^' h i bt: 
*i¥^S»H«Tr*. o r fe+^^cKfb7k^®«#g*W 

-fh. USY. i8--<f:*-^'r hSC/^ZSM-SjO^e.'S'S 
mt-^lbmittltc'J>tj:< ifc l«>&fflt,i.5C:<b*W$L 
li, !RFiC^;^7':^-r h. (8 -42:^-^>f hScC>'Z SM- 5 
*5S i O, /Ali Oj^^l'tb-CS 0~2 0 OOOIE 
H. US Y*SS i O, /A 1 , O, *;l/ltr5 0~3 0 

ooiEHr&sciW^ (S-t' 

it^-f ZSM- BSO'US Y*SS i O. /A 1 . O 
< . W5aifC;Kfb*3S48R*-rSC<!: 
SM- 5*^^;H:b-C2 0 0 04. U S Y^J-tMb-CS 0 

^-r ^ C i CC J; «3 . gp;??;^ tti©^«j^©^^t7j<|^;|.^^ 
[0013] C ^ L.-Cf#6tlS«R«ft!l!j«<D.^-efe0|{b* 



(3) #982 0 0 2-2 3 9 34 6 
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5:^{b-rattfig*iiflnL/c. m.mm (-y:*-^-^ h) ±(c 
HTcfti^e^a -7" -f > y Lfca B^jb^ -c 7-i -r c 

^m^L. EtC^cDl&^ifCflMfiS^iUTP t . Pd 

10 [0014] ^m-^t'y-^ hit. HmX'i>-\-^tj:i!Rmm 
t}^mti>1fi. Pd. Ag. Cu. Cr. Co. Nd^ 

Sn-SCiii/it,**^. 0. 1 — 1 5*S%05ffiH-C*-S 
Cij&ijffiC/l^ ffl^fi*S0. lM%*?®{C!&Si. 

[0015] SSAfM©BR«^M!*«A<biigtiiiBiJ©fel!«B<!:© 

-it{b;^SSO*^^fb!^©^{b*5&^ffiTT^pJ 
«Et43&i*S. IS-^rM^^AtBR^IiillliBCISlKttl 0~ 
5 0 mm©tBHi-r C iJ&^Sf * Ul^o 
[0016] 4c|feHJ(c*i(,irM^«ffl(*iL.r«. <Zj*0© 

30 2>.m\fxmmti>cti)m^i^<, /^^;^;At#c©sas 

r-feO, g(c»i^^&^-e©fc©4^>-;^;AffJt^tcfiSffJ 

brfcm^ )i4^K©f5t^4^^x;?7At*:<t•r^ci(cJ; 

0. «!l!^<i:Pa>?7X©®MH»?&5;^^<^j:i5. 
[0017] 

■r. 

[0018] mmm i 

Pt?:fflf^L'fcrgtt-feyT*&^ («T, Pt/CeO. 
it,^^) lOOgP. T;I/5:^5 0gPSO'2%Si^l 5 0 
SR^fiSttsJ^-^ KCSAL/. m«l5JU^g-C4 0^ra. X 
«:a.::^/>-— S^US^gre . 5 B^r^Jl^l^i^ 0 

50 fa, H?)ia$!!J&Lfc;^^';-4a«:iriB^«:Ktej-{CAd:^ 
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fc. 'JKi^^-c. n.m^n-z,tcm. 4oo'cvimm{s.mf& 

L-tCo cniCctO P t/C eO, BAnOOg/La- 

«l. i^*$6{Ci^0iMLr^H-2 0 0fir/L©Pt/ 
CeO, Ji^r^-hUfco ^^(C. Rh^fflJ^O/cT-'US 
(WT. Rh/Al, O3 it,^-^) 1 0 Ogp, T 
5 5 0 Si5RO*2 1 5 0 a5«:)Sa»^ h IC^&A 

H^rr 6 5 0 -ccc r 3 B#iffl«l^*tfo » . P^tjStmw© 

JIBfil^fffco $/c> HMZSN-5 (SiO. /A 1 
, O3 -7 00) lOOSP. iy<)iy'/)V (MB^ZO 
%) 2 1 5gq> 10 %im 1 0 0 gPRO'7K 1 SgR^J^tt 

htcSAL. B»ia<bi5i«|{cbrzsM-5x^';- 

-f-L/. ^i^Lz/cf^. 4 0 O'CicriBfram^^tf-:? 
fc„ Miail^lSfCLr ZSM-5Ji±(C 1 0 0 g/L© 
Pt/CeO, fl4«B?r3"hO. ie*gO/cfg. 40 0 20 
•Cfcr 1 BSral^^/S^tfoiAc, MCC. P t./C e Oz^_h 
KRh/A 1 , O, lijg|S^:5 0 g/L3- h 1!:^ 
Vtcm. 3g^H^T-C6 5 0 -CK-C 3 B#r^©^^^tf 
trV if^2iKAffliJ©iJR«Mi« 1 *f#fc. p^iifeAfliJfcffl^^ 

[0 0 1 9 ] |ISi{»j2 

ftfeiifS^iL/rP t/CeO, Ccf^x.rP d/A 1 , O 
2^f#. Sf^Ai'iiCC©fR«)l!f!i«2^. gf^itrnffiljCC 30 

mmm i -cfWcMJs i -en-enffi^-a-c ^»>7^as 

®#M^«2^f#fc„ 
[0 0 2 0] SISi^j3 

i2'3h^-f h<bUrHMZSM-5 (S i /A O 
3 = 700) 1 0 OgpJCf^^-CHMZ SM- 5 (SiO 
, /A 1 z O, = 7 0 0) 5 OSPRO'HiyUSY (S i 

o, /Ai, O3 =5 0) 5 ogp^rfflt^fcfifett, mmm 
(Df&mmm 3 mnmmBiicmmm 1 rf#/d!!i!i« 1 

^nenffl^1tr*>f^AM»iS«j!/l«3^f#/c, 40 
[002 1 ] |ISfet?!l4 

WlJSa^iU-CP t/CeOz (CR^TPd/Al, O 

mmm i -cmtcfm i -en-entt^-s-c 5f>7=^As 

eR«M«i4*f5/c. 

[0 0 2 2 ] j|l!lg««J 5 

•fe'^t^W' htL-THMZSM-S (SiO, /A I , O 
J = 70 0) 1 0 OgPtCf^^-CHSZ SM- 5 (SiO 
. /A 1, O3 =7 0 0) 67glJRO'HMUSY (S i 50 
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O, /Al, O, = 50) 3 3giJSrffll»/cffe«. HJS^^ 

1 <t ^ < mmr£yomvm.mmm 5 ^f». pstssAfwitc c 
<Dm.mmm 5 % > smrjisaiwJc^igM 1 x^mcmm 1 

[0023] mmm e 

fl!l>ig^:9-ibrP t/C eO, {CftArPd/Al, o 

mmm i vmtcim 1 ^n^nffl^-a-r ^^^t^am 
[0 0 2 4] mmmi 

^^"y-i hiLrHMZSM-5 (SiO, /A 1 . O 
3 = 7 0 0) 1 0 OSPtCf^J^rHMZ SM-5 (SiO 
, /A 1 , O3 = 7 0 0 ) 5 0 g|5RDfH^*JUf':f h 
(SiO, /A 1, O3 =200) 5 OgP^r^CJfcfte 
3l*S0«l<b^<|gFfil^c:^t?!!ft«Mi«7*f#. gf^ 

ijfeAfflijtc c (Drnmrnm i gf^ii^tmi'jtcniisw i -cn 
[0 0 2 5] mmm^ 

ft4idjl)?R^<tLrp t/CeO, (Cf^^rPd/AU O 
3 *fflc>fcfm. *)te1?iJ7<!:^<|^«^c:^ffir'®«Mi« 
8^ff. gf«j^Affl'JK:C©?R«Mi®8?:, gfaS^mfflilfC 

mmm \ -cmc^ i ^n^n^^-a-r *>f'AM 

[0 0 2 6 ] IIJi0ll9 

hiUTHMZSM-5 (SiO, /A 1 , O 
3 =7 0 0) 1 OOg|5{Cf^i^rHMZSM-5 (SiO 
, /A 1, O3 =7 0 0) 5 0g|5S:D''HSiS42^7'(' h 

(SiO, /A I, O3 = 1 00) bou^m^^fcm 
{*. ^011 <b^<lal«^c:^fifer-i»«ft!l!ii9?rf#. gfm 

itAfpjjtc c (Dm.mfm q ^ . nmmmcmmm i -cff 
mc, 

[0027] mmm i o 

mmf&^tL-CP tyCeO^ CCf^^rPd/Al, o 

3 *ffli,^/cffe«, mmmQ i:±<mmrj:y^(ivmmmm 
io?rff> 9p«iruAfflij(cc®®«Mi«i 0^. gfassta 

j^mmmnm i o ;£f#/c, 
[0028] mmm i i 

hibrHS!ZSM-5 (SiO, /A 1 , O 
3 =7 0 0) 1 OOSBCCf-^^THSSZ SM- 5 (SiO 
, /A 1 , O3 =7 00) 6 7gPRi>'HM/3-fe*:l-7'(' h 
(SiO, /A I, O3 = 1 00) 3 3SI5*ffll,»fcfte 
^fia|l i#<PI«^c:^ffi7?(R«M«il l'Sr^> m 

mMx\mcc<Dm.mmmi m%m,mmicmmm i 

1 1 *f#fco 

[0029] mmm 1 2 



hm^tVXP t/^CeO, {Cf<i^-CPd/A 1 , O 

mi 2*f#. m^^ximcc<Dfmmmmi 2^. nmm 
mmicmmm 1 -cfffcMJS 1 ^ . -e-n-en-fi^-a: r ^ > 
r'Ammmtm 1 2 
[0030] mmm 1 3 

•fe'rt^-r hiOTHaZSM-S (S i O, /A 1 , O 
, =700) 1 00 ^iCt^XX HMU S Y ( S i O, / 

Ai, o, =5 0) loogp^ffliifeftew. mmmit 
13^. mmwLtiimicmmm i -cft/cM^ i 

[003 1 ] JISSW 1 4 
fti^dgfS^iOrP t/CeOj (CR;irPd/Al, O 

, *fflt-^/cft!i». ^«£t?ili 3^^<P«^c:&;S-e©«fe[^ 
JK14^f#. SF^Affli|{cc©iR«jj*«l 4*. gp^iig 

mBiicmmm i vntcfm i -en-eniB^-Brr ^ > 

7"AM®«ft4*i 1 4 ^f#/c. 
[0032 ] HM^l 5 

•i^sj-^^ hiUTHSZSM-5 (S i O, /A 1 , O 20 

3 = 7 0 0 ) 1 00g|5tCf-^;?.rHS/SW^'C h (S i 
O, /A I , =10 0) 10 Og|5€:fflli/cflb», ^ 

SS^JiJi <b^<l5l«Ji:^fi£rt!R«i!l>i«i 5^ff. pmriSA 
[0033] mmm 1 e 

IMSfS^iUrP t/CeO, CCft^rP d/A 1 , o 

3 *fflt>/cftfe«. ^Ji^n 5i^<isim:^sfe-r'®«)l!l! 

*«i6^f#. mm^A\mcc<D(&mMmi nmm, 30 
Uiiutcnifefi^ 1 -cmtcnm 1 -en^enM^-a-r ^» > 

7--AM®«ft!ti« 1 6 ^f#/c. 
[ 0 0 3 4 J ^Sfe^?!! 1 7 

■fe'^f^-r hil/rHMZSM-5 (S i O, /A 1 , O 
3 = 70 0) 1 0 Ogp{Cf^;irHS*^Uf':^-r h <S i 
O, /A 1 , O, = 2 0 0) 1 0 0g|3^fflt,>/cflfe«, m 

mm 1 < mmuyjmvf&mnm 1 1 ^ff > p^ssa 
flWic c(DPR«^i« 1 7 mmimmcmm \ xntc 
mmi^. -en-enffl^-a-r a > T^AMiR^ftSJK i 7 * 

f#/Co 40 
[003 5] ll*g«aj 1 8 
«fe«B£5^iUrP t/CeO, (cR;?.r P d/A 1 . O 
, ^ffll^/cfl6«, ^JSt^Dl 7i^<|Bl:^^c:^ffi-C(!R«fS!l! 

^1 8^ff. f$m^^xmicc<Dmmmmi 8>^. mm.m. 
mmicmmm i xmtcmm i ^ . -en-enis^if-c ^ > 

7^AMlR«fel!Ji 1 8 *»5t, 
[00 36 ] JlJfeW I 9 

H2':i-^^' h iUTH^Z SM- 5 (S i /A 1 , O 
, = 700) 1 OOgpJCf-^i^-CHMZ SM- 5 (SiO 
« /A I , O, =7 0 0) 3 4gp. HSUSY (S i O 50 
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, /Al. O3 =5 0) 3 3SIJRyfHS?^-»l'7^:>--f h 
(SiO, /A 1 , O3 =20 0) 3 3gi5*m^/cffe 

miiSAfflijK c (DiR^Mji 19^. nmmmmicmmm i 

1 9 ^ff /Co 

[003 7 ] HJS^d 2 0 

Mg^^iL/TP t/CeOj {Cft^-CP d/A 1 , O 

3 ^rfflt,i/cfl&«. HiSe^ 1 9 < R«/j::^ffi-ClR«fl!l! 

7^AMlR3tft!llja?2 0*f#fc, 
[0 03 8] ||«gC«l2 1 

fri-^-Y hiUrHMZSM-B (SiO, /A 1 , O 
, = 7 0 0) 1 0 OgPKRx-CHMZ SM- 5 (SiO 
, /A 1, O3 =7 0 0) 3 4gB. HSUSY (SiO 
. /A 1 , O3 = 5 0) 3 3lH5RO*HM<S-fe':i-^'(' 
fflt^/d1fe«. ^*g^!ll <i:^<|5lfl|/d:7^^-C®«fi!l!^i2 1 

*f#> PmiJSAWcc(D®«MSi2 1 gtajj^aiffiiJic 

1 -vmcnm i -s-n-enffl^-s-c^^T^A^ 

®«»!l>^2 1 =^mtc. 

[0039] mmm 2 2 

mmfi^^t OnP tyCeO, CCf^^rPd/A 1 , o 

, ^mi^tcmt. mmm2 i t^<mmrj:yfm-cm.mm 

<S2 2^{#. paiji£AffliKcccD®«M«2 2^, umm 
mmicmmm 1 -ci#/cfi4i« 1 4. ^n^nffi^-t+r > 

f^AMffiilP)!!B«2 2 ?rf#/i:. 
[0 04 0] ll*fe«a|2 3 

■fe*:*- ^-C f- <t Lz-CHSZ SM- 5 (SiO, /A 1 , O 
3 =7 0 0) 1 OOSPfCR^THMZ SM-5 (SiO 
, /Al, O3 =7 00) 34SI5. Agi'{:tly^mO 
fcZSM-5 («T, AgJif^Z SM-5 it>^„ Ag 
af#S5SS%, SiO, /A 1 , O3 =3 0) 3 3g|5 
SO'HMUSY (SiO, /A 1 , 03 = 5 0) 3 3g|I 

?rfflc^/dfe«. mmmi t±<mmrj::fjm'c^mmm2 

3^n. gfM?jSAfIiiK:ccD®«M«2 3^. gF«?Ji£tiiffliJ 

ccn)!igfiji-cf#/ci4J«i*. -en'enffl^ti:r5?>7'A 

M®«MJ«2 3 4f#/£:o 
[0 04 1 ] ll*St»l2 4 

mmf&'^tLTP tyCeO, icf\:x.rPd/A 1 , O 

3 €:fflt»fcfte«. mmm2 3^±<mmtj:y;m'cm.mni 

iS2 4«:f#. Sf5iSfeAffliJ{CC©®«ii!l!j«2 4^. gfMi*^ 

ttjfi'jfciiig^i! 1 vnfcfm 1 4 . -en^nffl^-if -c ^ > 

r A^^^MI^ 2 4 ^ff /c. 
[0042] Hist?!) 2 5 

tf:t7-^ hiLrHSZSM-5 (SiO, /A I , O 
3 =7 0 0) 1 0 0g|l{c:f^j;;irHMZSM-5 (SiO 
, /Al, O3 =7 0 0) 3 4g|5, P d^^t^iinkV 
/cZSM-5 («T. PdtiftZ SM-5 iC^^o Pd 
iUta2*«%. SiO, /A 1 , O3 =3 0) 3 3gP 
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toHSlUSY (S iO, /Al, O, = 5 0) 3 3gP 

[0 04 3] mmm2 e 

M^iRS^iO-CP t/Ce02 fCft^rPd/A 1 . O 

mmicmmm i -cmcfm i -en-enffl^-jf-c ^ > 

[0 04 4] ||SfeM2 7 

-J^:*-^'^ hibrHMZSM-5 (S i O, /A 1 , O 
3 = 7 0 0) 1 0 OgPCCf-^^rHSZ SM- 5 (SiO 
, /Al, O3 =7 0 0) 3 4.g|5. Agffl^ZSM-5 
(A gffl^«5aa%. SiO, /A 1 , O, =30) 
3 3gp. nms-^t^^ h (S i O2 /A 1 i O3 =1 
0 0) 3 3g|5^ffll.^fcfte». ^Iig{?a 1 
t?aR«Mi« 2 7 gf^itAJiJtc C ©tR««!l>i« 2 7 

SfMi;sffi«'J«:iisg«aii-ef#fc)iii!jgsi>&. -en-enffl 
^■(±r 5f > 7^AMi!5«Miii 2 7 =&f#/c. 
[0 045] mikmz 8 

ft4^®^5}-iLrP t/CeO, CC«;^rPd/A 1 , O 
3 ^ffli,^fcflfe«, 5l«S«a|2 7<k^<Pl«^d::^ffi-cfi«Ji!l« 

?S2 8^ff. ifmj)£A»CC<D®«fl!l!^«2 8^. Smjt 

tbffjJfcHteFil 1 r'f#fcM!« 1 * . ^ti^nffi^-Hrr ^ > 

■5=AM^«8^2 8 «rf#fc. 

[0 04 6] mmm2 9 

-tf^i-^-f hil/-CHi^ZSM-5 (SiO, /A 1 , O 
3 = 7 0 0) 1 0 Og|5{Cf<J;;lrHSZ SM- 5 (SiO 
, /Alz O3 =7 0 0) 3 4g|5. Pdli^ZSM-5 
(PdaJt«2*S%. S i Oz /A 1, O3 =3 0) 
3 3 g|3, HS(3 Hi"^ 7 -r h (SiO, /A 1 , O3 =1 
0 0) 3 3gP^fflOfcflfe«. 3l||g1?lJ 1 <b^< IH^i^CT^^ 

■ena^Mis 2 9 sf^ijgAMfc c ommmm 2 9 

[0 047] ||JS«aj3 0 
ft^fig^iUrP t/CeO, {Cft;^rPd/A 1 , O 

3 ^mi^fciMt, mmm2 9t±<mtj:iimxf&mm 
mmicmmm 1 -cmcmm 1 * . -e-n-enffl^it r ^ > 

f^AM®*W!S«3 0 ^ntco 

[0048] mmm3 1 

42':t7'(' hiL/-CHMZSM-5 (SiO, /A 1 , O 

3 = 7 0 0) 1 0 omcR^xnmz SM- 5 (s i o 

, /A 1 , O3 =7 0 0) b0mRZJ^Ag^-{:t>5C^ 
L/cUSY (Ji(T. AgfflrtUSYit,^^. AgfiJtS 
5fia%. S i O, /A 1 , O3 = 1 2 ) 5 OgP^fflt,^ 
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f#. »fSiSfeAfflrj{cc®®i^j!!i!i«3 1*. mfmmm(cm 
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